Characterization of the mouse lysosomal sialidase promoter.
Lysosomal sialidase is required for the catabolism of sialoglycoconjugates such as gangliosides and deficiency in this enzyme results in the autosomal recessive disease sialidosis. Furthermore, we have shown that overexpression of human sialidase is sufficient to clear accumulated ganglioside in Tay-Sachs neuroglia [Hum. Mol. Genet. 8 (1999) 1111]. In this paper, we have characterized the 5' regulatory region of the mouse lysosomal sialidase gene in order to understand the molecular mechanisms regulating its expression. We used bioinformatic approaches to identify a transcriptional initiation site at -45 bp relative to the ATG and significant sequence homology with the rat and human promoters. Expression by the promoter was found to be cell-type restricted and required at least 750 bp upstream of the ATG for high-level expression. DNAse I footprinting analysis and reporter gene assays indicated that the promoter is responsive to Sp-1. We discovered a CCAAT box and four E-boxes within the mouse upstream region and demonstrated that CCAAT displacement protein as well as the muscle regulatory factors MyoD and Myf-5 influence sialidase expression. Taken together, these results identify cis- and trans-acting factors involved in the regulation of sialidase and point to mechanisms of gene upregulation.